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Blue-1, 250 GeV, Run-2011



Blue-2,Vertical target, 250 GeV



Yellow-2, 250 GeV, Run-2011



Measurements with the p-Carbon polarimeter.



Measurements with the p-Carbon polarimeter in 2011.



H-jet, Blue beam, 250 GeV, Run-2011



H-jet, Yellow beam, 250 GeV, Run 2011



H-jet polarimeter measurements in Run 2011.

ΔP/P ~ 6-7%  for one fill (statistical).



P-P elastic scattering analyzing power in CNI region.



Towards precision polarimetry in RHIC. 
Summary. 

• Analyzing power of P-P elastic scattering in CNI region has been 
accurately measured in experiments with H-jet polarimeter in energy 
range 24-250 GeV.

• This accuracy can be further improved after studies of molecular H2 
background and other systematic errors contributions. 

• The known analyzing power can be used in the polarimeter with higher 
thickness un-polarized  H2-jet target and 100 times higher counting rate.

• This will result in less than 1% statistical  accuracy for each fill.
• Tenfold rate increase can be obtained due to Jet geometry optimization 

and detector solid angle increase.
• In this assumption, the required H2-jet target thickness will be about: 

                                          (5-10)∙1012 H2 molecules /cm2. 
• This target thickness can be achieved in comparatively simple   H2-jet 

target.
• The effect of this Jet-target to the beam and RHIC vacuum will be small 

(comparable with the polarized H-jet target). 



Supersonic gas jet target.



Nozzle geometry of the Jet target at FNAL.
P.Mantcsh,. FNAL, TM-582



H-jet profile
vs. Z, 

P.Mantcsh,. FNAL, TM-582



J.E.Doscow,.., IUCF,
 NIMA 362, 1995



H-jet target for FNAL Main ring, P.Mansch, F.Turkot.



Dubna H-jet 
internal target

 with liquid Helium
 cryo-pumping.  



Supersonic jet target.

Introduces a high gas load to the storage ring vacuum.



Cluster jet targets.



 Jet target at IUCF.
J.E.Doscow,.., IUCF,
 NIMA 362, 1995



Glass nozzle geometry of the Jet target at IUCF.

~ 0.1 mm

J.E.Doscow,.., IUCF,
 NIMA 362, 1995



Jet  FWHM at the distance ~ 5mm
from the nozzle (vs. nozzle temperature). 

Temperature dependence of the H2-jet
thickness ( x 10^15 atoms/cm^2).

Flow rate was ~1*10^20 molecules/s.

2.5 mm

Thickness and width of the H2-jet dependence on the 
nozzle jet temperature.

J.E.Doscow,.., IUCF,
 NIMA 362, 1995



Jet formation.
P.Mantcsh,. FNAL, TM-582



H-jet width (2R) vs. distance from the nozzle (Z).

10 mm

2 mm

P.Mantcsh,. FNAL, TM-582



Gas flow through the supersonic nozzle.

5 torr-l/s  ~ 6.6 scc/s
 ~1.8 ∙1020 H2/s

B.C.Springfellow,..,NIM A251,1986



H2 flow through 0.004” nozzle.

6.1 scc/sec ~ 16.5∙1019 molecules/sec.



H - jet polarimeter.

Dissociator

2.7*10^19  H2/sec

2.7*10^-4



Un-polarized H2- gas jet target.

11deg30 deg

H2-flow
~5*10^17 ~10-7 torr

1.5∙10-6

5 ∙10-6

Cold ~70deg
    nozzle



A.Kramer,…, The 
Hydrogen Cluster Target 

at the ECR,
GSI Darmstadt.



A.Taschner,… PANDA at HECR, cluster jet target 
FAIR, Darmstadt.



A.Taschner,… PANDA at HECR, cluster jet target.



Cluster-jet target density profile.





A.Gruber,… Internal gas-jet target for the ECR at GSI, 
NIM A282 (1989).
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A.Taschner,… PANDA at 
HECR, cluster jet 

target.



A.Gruber,… Internal gas-jet target for the ECR at GSI, 
NIM A282 (1989).



A.Gruber,… Internal gas-jet target for the ECR at GSI, 
NIM A282 (1989).
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